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Description 

[9091] The present invention mm to a pre £ !< j t ^ de- 

rivative as a ben«m*d3 derivative. 

[0002] Moncaeylaled phenyienedtamine denvativee ate very important compounds as chemicals. medfc«es. ege- 
quiture! chemica J " - c ecurscrs are also very important compounds, 

[0003? A 5 r (. vf-Vt - - - - - - s - 

one o; most fundamental madrons in conventional oigamc synthesis techniques, and many technical accumulations 
and results are known. However, when the amine eonvaiive has two or mors amino groups, methods for selectively 
acyfatsng one amino group a-one are limited For example, as in the case that one amino group ts an aliphatic ammo 
group and i < i ' " is easy to 

imleofively acyiate the amino group atone which has a higher reactivity than ine other 

[0OQ4] On hte other hams, if a large difference o; fhn rn I y ;s not present between • amino groups as i 

that it Is difficult to obtain a target compound monoacyiatefl with a good selectivity. For example, since the phenyten- 
edlarnlne has generally two amino groups having i v t " when an acid chloride derivative which is prevalent 
JCV'dlrtQaoe ' ss 'OactvJ < i ^ o f t 3t * t t am - at >i ti mi 

rgs quant os a by-prod 1 nder « ea conditions sc us a snipe ere so that a pu i 

rono^v i 

fOOOS] ' Furthermore, several methods have also been contrived In which an activator other ;nan the acid cnior iee Is 

> o .p/ , n lUn-ea Hnt te 

. ^ r M v tm n n h 

and hence they cannot be applied to the mass production of the moncacylated phenyleeediamine derivatives which 
e ;jse ciTtt^Cvt^i-rvr sxan \ in 

Amend el al. have reported on pages 553 to 554 oi Syniett in 1994-fliat a diearboxyiic acid is activated with ihiazoiicfine- 
2-thione and then reacted with a phenyienediamioe derivative to selectively obtain its monoacylaied product However 
this reaction has some problems, and for example, a reaction substrate is a peculiar dicarboxyiic acid and the reaction 

- siaby at al. have also reported on: 

j-m ot4„ c yd4<to n * n \ol - ■* t mam ^, J s v < s " / - to nr th 
anc then reacted with a 1 ; 2mbc-nyisned;e.m;;m derivative at mO'C. but the phenyls-diamine dehvative is limited fo 
^ iS'C ' : p "d riN tl„P t>il»w< C«'irr-» listltv 

3J*a« ->«n/o - i s-<7b7i """Sot he'e < C m- V X 1^ - - «, avc? 
reported a i! -i ^ r -> ^ 1 

obs reported by them ara limited to the reactions on substrates in which a difference of the reactivity is caused between 
two nin i tt stifu 

fOOQS] " - v i i m r v J *< * r> vln iuh TO 

nwti» h«> < v t~2«j. - ■>» " 'Mah err p^vment of such a limited structure so as to create 
a difference of the reactivity between two amino groups the use of . large smc jnt of tne pr enyfer c d amine derivative 
or the execution of a reaction at an extremely low temperature; i. e, no general-purpose reaction suitable tor the mass 
p * no „ c -i - 1T ^Yi a" ^< u i'^^ 1 ^ 'C Vile 

it has heretofore been general that one ammo group of tne pbenylenedtemme derivative is protected, and an unpro- 
tected ammo group alone is acylated, followed by removing the protective group, i a. deprotection, to synthesize the 
moncecyiai.eo phenylenedramine derivative In mis synthes* technique, however, mere are required ihe two steps oi 
the protectio and the deprofsction which arc not inh< i c > nufaett of the nonoacylated phe- 

=s been very Important 

to omit these ado* onai strips 

?ooo7| jt j s si moa /Safe ' "it 

cnea mimal drags < i * .hcroo c> 

reacting an unprotected c t i i derivative with a benzoic acid derivative without requiring a process mclud- 

- Q C rUr.., ' 1 j 1 i 

TOOOSj "he o esenf inven at * 

acid derivative is converted Info a benzoyiimidazole oeiivativc and :s then reaeteO whh apnenytenedtamlne oe;ivative, 
the reaction can proceed promptly wltfa a high selectivity under moderate conditions. Furthermore, it has also been 
found mar :n the case of the reaction with the less reaciive phenyionsdramme derivative, an acid can e adrierl fo me 
reaction system, tvhsrshy the reaction proceeds promptly under the moderate conditions to obtain the desired monoa- 
cylated : m v m derivative with a high sefectivm/. On the bass ol these findings, the present invention has 
been completed, 

[0009] • t -n > a - m^c j " c * 
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rtvative according to the prasem invention comprises the steps of converting, into a benmylimiiteaie derivative, a 
benzoic acid derivative represent! by the ioirnuia it): 




wherein R' and Pfi are each independently a hydrogen atom, o; a subshtuera selected form the group consisting 
of halogen atom, an aifcyl group having i to 4 carbon atoms, an alkoxy croup having 1 to 4 carbon atoms an acyi 
group having 1 to 4 carbon atoms, an acyiamirio group having 1 to 4 carbon atoms, an aisyHhio group having 1 to 
4 a o.ik>-rs -tvertu M'i tjroap av p no 4 carbon atoms apt uoro&i* oxy «roup winq >^ - 1 xrtjon 

f i i i i < >, a\ q t 4 m ■< i< ^ -st s i'^iHK) iniLoti 

on the benzene ring, and R 3 is a hydrogen atom or a substitaent which is located at the other optional position 
than R' 1 and R 2 on the benzene sing and is represented by the formuia (2) 

A-X-0-(CH s ) B - (2) 

v, t < si iron the 

group cons m ng * - - ' stem a i to group, a cyarso group, an alky! group having 1 to 4 carbon atoms, an 
alkoxy group having 1 to 4 e? 

1 to 4 carbon atoms, an aikylibic group having 1 to 4 earber itc to 4 carbon 

atoms, a perfiuoroaikyicxy group having 1 to 4 carbon atoms or an atkoxycarbonyi group having 1 to 4 carbon 
atoms, a phenyl group arid a me nocycl* ring; X is & direct bond or one of structures represented by the formulae 
(3-1} to :3-7) in the formuia group {3.:: 



-<CH 2 ) e -, -{CH 2 ) S5 -0-{CK 2 } e - f -{CH 2 ) m ~S-{CH 2 ) e - t 
(3-1) (3-2) (3-3} 



0 

i! 

-{CH ? } ffl ~N—(€K ? ) e -- — fCH 2 J m ~C— tCH 2 > em™ {3) 



(3-4) (3-5) 

R S 0 OR 5 
I II II I 

-(CH 2 ) m -N~-C— (CH 2 }e~- . and — (CHjJar-C-N-- (CH 2 ) e - 

(3-6) (3-7) 



wherein 3 is sn integer of 1 to 4: m is an integer o! 0 to 4; H b c i 

may be substituted or an acyi group represented by the formuia (4) 
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wherein R« an aikyl group havsrsg 1 to 4 carbon atoms, a psrfluoro&lkyi Group having ' to 4 ca-'bon atoms, a phenyl 
group or a hetstocycfc ring, which may be substituted: 

~ s > j )■-' r -i , i i 1 o c x v u*x 

0 is « substiSuent rspressnfijd by any' of the formulas (5-1 ! to (5-9} in the formula group (5): 



-0- —S— — K — 

{5-1} (5-2) {5-3} 

0 G 0 

1! 1! II 

... N .._ c _ .™ C _- N ™ „. 0 _„c~N— 

# * R 8 ' R 8 



<5~4) {5-5} (5-6) 



0 0 0 0 

II I! il if 

„H„ C ™ 0 — N— C~N— and -N— c—C— N- 

R 8 ' R 8 R 9 R 8 R 9 



(5-7) i5-S) £5-9} 

wherein R 7 is an alky! group having 1 to 4 carbon atoms which may ba substituted, or an acyl group represented 
by rh s formula { 6} 

0 

C R fe (6) 

wherein R 6 is as defined above; 

R 3 and R 9 are each independently a hydrogen atom or an aikyi group having 1 io 4 carbon atoms which may be 
subsisted; 

and n is an inisgsr of 0 So 4, 

n t i r v un le v 5 r 

(?) 



H 2 n nh 2 



wherein R 10 is a hydrogen atom, or a halogen atom, a hydroxy; group, an aikyf group having i to 4 carbon atoms. 
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an aJfcoxy group having t io 4 cart* ta phavit s c smino group having 
1 to 4 carbon atoms, an alkylthio group having 1 to 4 carton atoms, a peffrtioroaifcyi group having : to 4 carbon 

atoms, a perfiuorc /tos roup havrng 1 to 4 cart»n atoms or a aitot; trt : - group ha ng 1 o4ca*on 

^ ■ a v i t i and or u •• oca ec i i 
remaining option&l postJw on ins beniienr: ring 

[00 10] * ' ^'-se * t s pi' von p ss" steps o 

converting i ormute {1} 




wherein R\ R 2 and R 3 areas defined above, and thsr ©acting the i v i v with a 

p| «>t« , \ © <ap esenfed ay the formula {7} 

so 



in the presence of an acid tor activation ot 'Jig reaction 

|0011] The third aspect of the preparation method according to the present invention is directed to the preparation 
process of the » s rid aspect wherein s benzoic acid derivative is represented by ffts fofmuta (8) 



A—X-Q— fCH 2 ) 



■«? wherein A. X. Q n and P- iite as ootansd above. 

10012] The fourth aspect of the preparation method accordtrg >o the pre t - - "eD^? :i 

prj,^ b r -> ( ^ t ^ oku ■> *nthc ondt nd 

pyridine ring - at 5stit j<ad 

[00141 The sixth aspect of the preparation method according to the present invention ts directed to the preparation 
process ot the fsfm aspect where);': FT is a hydrogen atom, 

[0015; be seventh aspect of me prepara sent invention redirected to the prep 

so races or the seconr v ^oied by the formula (9 
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(80161 

process o" the firs; of the second aspect wherein the benzoic acid derivative ts represented by the fotmiife (10): 



|0017] The ninth aspec of the? op- ){ - ct to the orep&ratio 

pre ;ess of fhs firs; g? the sec< - < ' 1 



[0018] The tenth aspect ol the preparation method according to tr-e pro sem sses on ;s directed to the preparation 
process o? any one of the firs! to the ninth aspect wherein tho phonytenedwmine derivative of a reaction materia! is 
represented by the formufa {12} 

NH 2 

wherein R-° it; as defined above. 

10019] ~hn. ^ ~^pa)r o' ne )o«. accoiduat; p K preparation 

5 <• ^ i i ■ ^ 1 1 - - v i- - «5 a hydrogen atom. 

[COS®] The first aspect of compounds a -s tven on to c" »ecfed to confounds represented by 
the formula (13) and satis thereof 



A __ X -Q— (CH 2 )n~ 




(13) 



herein A, X, Q. n and R 1 are as defined above; and Y is OH, Ci or a Idmidazoiyi group 

[002 f] The second aspect of the compounds eocordfng to the present invention is directed to the compounds of the 
so 5t aspect whores ft of the toe a {13 s a heterocyc - which »' b substituted. 

OQ22 ispsctc pc ding to the pf - ~ he compounds of the 

first aspect vvheieh A of the fonnuta ;i3) ts a pyridine nng or a condensed pyridine ring, which may be substituted. 
[0023] The fourth aspect of the components according to fhe ptesenl invention is directed to the compounds of ins 
-irrd aspect wh< i rf t to 4 

•55 | 0024| fheS 

fourth aspect wherein R 1 of the formula (13) is a hydrogen atom. 

[0C25] T^" sixth asset o * 3 ->' >->o rids ci a v 

one of the first to the fifth aspect wherein X of fhe fcrmtda {1 3) is a direct hood 
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[0028] The seventh aspect of the compounds according to the present invention is directed to the compounds of any 
yse of me first to the fifth asr. iula{i3}s e by tf ^.a>i4) 

wherein e is as defined above. 

£0927] The eighth aspect of the compounds acceding to the present Invention is directed to the compounds of any 

th" i ! r n - if - v 

ir- the formula group (55): 



-{CH 2 )^G~CCH 2 ) e -, -{CK 2 ) ls ~S-{CH 2 }e- 
(15-1) (12-2) 



, (15} 
and. -~( CK 2 ) m~ N-~~{ CH 2 ) e " 
{15-3} 

whsresn e. m and R 4 ate as dePned above 

[0028] The .ninth aspect of the compounds according to the present invention is directed to she compounds of any 
one of she firs! to the find aspect wherein X of the formula (13) is represented by any d the formulas (16-1) to {16-3} 
its the torrnufe group (18): 

0 R 5 0 

-HCR 2 )nr-C— (CK 2 } e — , — (CH 2 ) m ~ N~C-~ (CH 2 K e -- 

(16-1) (16-2) 

(16} 

O R 5 

and — (CH 2 ) ffl -~C-.i— {CH 2 i e — 
{16-35 

, ' Ci 

The tenfh aspect of the x c o compounds of any 

sn© of the first to the nin >sct we a- enzoic c j Jfs> n which Y of the formula (13) 

[0038] The eleventh aspect of tho compounds according - the present invention is directed to the compounds of 
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any oris cf the first to the ninth aspect which are Denzoyi imidazole derivatives anc salts thereof in wftieh Y oi me 

i lidazoiyi g cap 

[0031] > t i • _ i n i - , 

oh- of iiio SfFiivO o - s - v j ! the formula 

[0032] 

rep;ecen'ed by the formula (9; 



and salts (hereof 

£0033] Another aspect of tho compounds according to the present invention ss directed to a benzoic add derivative 
represented by the formula {1 0}: 



, s; is thereof. 

[0034] Another aspect of the compounds according to the present invention is directed to a benzoic acid derivative 
represented by the tonnuia (11 5 



(11) 

V 
and satts thereof. 

[0035] Another aspect of the compounds according to the present invention is directed to benzoyl irrnda2cfe denv- 
40 - v < ?n the formulae ( o (17-3 i 
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{17-1} 




(17-3) 



and sails thereof. 

[0036J Another aspGCio! the corriDOL"-s ic^o'dr { c ;oyichbnd< oc wss 

represented by ihs formufae (iS-i)to (18-3) In the formula group <18>: 
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A, 



(18-1) 



(13) 



(18-2) 




(18-3) 



and salts thereof 

£00371 \ o ^ ^ p . ' r w sdtfe 1 J ■ - e' e v - s<< 

on grace c <~ epresentedbythe - . .serine 3- ep 

of reac c, i > ' if c ^id nyr —~r r n j s«. h \ \ i ! t n XfCA*x 

protection. 

AcccrJ- 3 th present invs >n. there can be obtained, with a high setectivl-y. a rnonoacytated phenyferv 
ediamine derivative which is a skeleton uselu! as any of medicines, agricultural cherncafs, animat drugs, chemicals 
aid . 1 - j [ -hereof by reacting an unprotected \\ , e - n - ■ ivaiive at a Penzo:c aosd ■= < a ° with- 
out requiring a process including the steps for protection and deproteotion in the manufacture at the monoacylated 
phenytenediamin x \ w 5 

DETAILED OESCRiPTiON OF THE INVENTION AND PREFERRED EMBODIMENTS 
[0039] Next jres i t wiffbedes dsndets 

0040} - atoms n *nl invention mea " r 



icfuding i to 4 
-elude pyridine 



• t li 



■icycii 



i. l5oqu ; noi;n; 



nspbthyridine prcpyridyne. nmenopyneiius pytrofopyridine. oxazoiopyndine imtcterolopyndf 
benzoiufan. Ijsnzothiopnene and benzoyl imidazole. 

[0042J Examples of a halogen atom Include a fluorine atom, a chieflrse atom, a urcfrcne atom and an iodine atom. 
[0043] Examples o? an aikyl group having i to 4 carbon atoms Inc ude a methyl group, an ethyl group, an n-propyi 
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group, an tscpropyi group, an nmufy! group. an isobutyl group, a see-tsatyi group and a tert-bufyt group. 

[0044] 

propoxy group - group analfyk; p. a < < < cup e .. tw ?ro p 

and a tert-betoxy group. 

[004S] Examples of an acyl group having 1 to 4 carton atoms induce an acetyl group a propanoyl group and a 

[0D4S] ti m p n\ " 

group and a c m, , i - group 

|0047] Examples oi an aikyithso group having 1 to4 carbon ate hb got > if d 

apropyithiogroup. 

[8048] Examples of t - 1 to 4 carbo atoms - ipandapen- 

taftuoroetbyi group. 

[C04S] < , > >y qrojp- and a 

' i* 5tfK»Q 5Wp 

[0O50J Examples of an aikoxyearbonys group having 1 fo 4 carbon moms tnclude a mgtixsxycafba'jyi group arm an 
ethoxycartonyl group. 

[0051] < t l!r ^ i 4 <- <L if -> a l i. 

ethyl group, an n-propyl group, an isopropy! group, an n-buty! .group, an isodutyf group, a sec-butyl group, a tart-butyl 
group, and these groups having 1 to 4 of groups as soosttuents selected from the group consisting of halogen atoms, 
a hydroxys group, an amino group a retro group, a cyano group, a phenyl group and a heterocyclic ring. 
[D0S2] <a pte aph sderfv vain id 2-p ? 4-c *o 2-phenyieriediam e 

2,3-diammophcnoi, 3-metnyl-i .S-phenyienadjambo. 3-acetyP1 .S-phonylencdtamtne, 3-acetoamino»1 .2-phonylcnedi- 
amine, 3-tv t f snytensdiamine 4-trifiucrometh> phenylenediamine. 4-trifiuoromsthoxy-1 ,2-phe- 

Me ^ I i v r i ' hi f 

;,3-phenyienediamlo» 2Ao^- 3 -ethoxy- 

1 S-phenyierrocfiamno 4-ethoxy-1 3i:>im:iyl8ned<amme Sai.nrrorornemyi-oa-pnanyienfidianiiru;, ethyl 3.5-eiam> 
nobenzoaie, t,4-pher;ylanadiamin8 2-chloro-1 ,4^jhea^eoedfembe, 25-diamlnophenoi, 2,5-diarninotoiuene and 

2 5-dramtrjoanrso^e. 

The amount ot the phonyienerfiamine derivative for use in a reaction is generally in she range of t to 10 
aquivaisnts preterabii Uo8eq ' to a benzoic acid derivative 

pj$4] As techniques for converting the benzoic acid derivalive into a beraoylimfeJazole derivative, the following 
methods can be used: 

i> a method which comprises convening the benzoic acid dorlvative into an acid chloride derivative by the use of 
c i o r -> gens than i c 

with imidacois. 

«) s method which comprises converting the benzoic acid derivative into a mixed acid anhydride by the use ot 
isobutyi chiorofo treats or methanesuifonyi chloride, and then reacting the mixed acid anhydride with imidazole, 
tit) a method which composes activating the benzoic acid derivative with a peptide condensation agent such as 
d * 3mwm 

y i , i chloride, ami Then reacting the activated compound with imidazole, and 

iv)a e ri *h rip) s reacting the benzoic ciddenvat i 

|S®5S| Examples oi the acid tor use in the activation of a condensation reaction of the ben/oyilmidazoie derivative 
and the tie derivalive include inorganic «c;ds such as vd acic, hydiOOroiriic: acid, suirunc acid 

arm phosphoric acid, organic acids suofi as acetic acid, iaotio 1 tartaric acid, malic acid, succinic uc;d. fumaftc acid 
mateic acid, citric acid, benzoic old oacetic ac - t acid and methanesul- 

fomc actti, Lewis acids seen as titanium tetrachloride aluminum chtohde, boron imiuoridm inrnethylsiiyl iodide, and 
strong acidic Ion exchange resins. 

[S0SS] The amount of the acid io; use in the reaction is generally in the range of 0.5 to 10 equivalents, preferably 

0 7 to 4 equivalents with respect to a bsmwlc acid derivative. 

|0QS7| 

telrahydroluran, dloxane, < t \ ether and 1, 2 -dlmcfhoxy ethane, esters such as ethyl acetate and duty: acetate, hat- 
n - hi hydrocarbons, such as mamylone chioride. m rm and t 'm v % g , , ketones seen as acetone and 
methyl ethyl keions. v \ r f v -i ■> \ ! "V U et n d b s - i i >■ r 

zcl iinone. d res nemo' 

fOGSSj l"e t> .V :'£'- 5 '-a;i -'u J v to4t°^ 

[00393 icy iated p he nyie * 
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tha reaction mixture by a usual separating means such as extraction. recfystaHizBtJon or column chromatography. 
1006$] T>«* - ' / >. ' arm: groups of the pe 

nylenediamine is acyfeted 

[0061] The rnoaoacysafed phenylenediamlnes which can be manufactured by the process of the present invention 
are useful as medicines, agricultural chemicals, animal dmgs general-purpose chemicals and intermediates thereof 
Above ail the naoncreeylated phenvlenediamines are useful as mecicines, especially as therapeutic agents and/or 
tr ever-- j r. c ^ihomeosta sofoi isms, d gsfo enha org She 

' ; agents 

[SOSSj ore samples of the di seas jsrag 3 ' sms ncluds 

malignant minor, autoimmune Disease, dermatosis, vascular disease, homosc disease, Infectious disease anergic 

v i i € fiabetes and cachexia. 

[0063] Pi "ii ' ^ ' d i > > n <•,-[( Ifu f>~ 

jinors such as coforectaf cancer 
iice •"eoatc 

cancer, gall bladder cancer, biliary cancer, pancreatic cancer, pancreatic island ceil cancer., renal cell cancer, adreno- 
cortical cancer; urinary bladder cancer, prostatic cancer, orchloncus. ovarian cancer, ulerine cancer, choriocarcinoma, 

iyto arcin reafignao! carcinoid tumor, skin ca if t roaianoma. osteosarcoma, soft pa cc 
neuroblastoma, Wilms and retinoblastoma. 

iOE>S4] F>1 ipl" o £ i - ' i - > ' 

sue, human autoimmune lymphocyte proliferative lymphadenopathy, immune blast ce, , ' » C'rnn ^ cis- 

easo and chronic u ice 'Stive coiius. 

dermatosis, deffuvium captawn, purulent dermatosis and sclerema 

[0066! Examples of the vascular disease include arteriosclerosis and restenosis. 

[0067] Examples of the hemalic disease include hyocioem a i emov .tie anemia and crescent 

[0068| The infectious disease means a disease caused by the infection of various bacteria, virus and parasite. 
[0068! Exarriples of the hormonal disease include the decrease, of the homeostasis of organisms caused by a deft- 
anoul the dssorde- of reetab r nd rep rvity hypoplasia 

ana excess hyperergstsia. 

[0070] Examples of the metabolic disease include the decrease of horn x re c 1 usee by a deflc sane y 

or an excess of vitamin amount, the disorder of metabolism, ceil differentiation and reproducuvify. hypoplasia and 
excess ftyperergasia. 

[0071| The cachexia is an exhausted state seen < mptes j id" 

ir v t loss and anemia. 

[0072] Examples of the effect enhanccmen e ft eduction of a genetic ve 

and if s aeee erat on or the axp ess nsdui ed gens. 

[0073] The salts of the benzoic acid derivatives represented by the formulae {9} to (11 } can be obtained by reactions 
for preparing the compounds reore m ted by .ho 

acid and a base Examples of the acid include inorganic acids such as hydrochloric acid, bydrobromie acid, sulfuric 
actrt and phosphoric acid, and organic acres such as acetic acid, lactic acid, iartanc acid malic acre, succinic acid, 
unr d a -re < , r > c Ho, oaceti cbl eticacic losulfonic acid and 

metnaresU'^ Ex ' nc 3 inorganic bases such as lithium hydroxide, sodium hydroxide. 

, as dro> • a cydroxrc > , 1 • - < - f - > to ai 

(0074} _> s c f phenyl i < e i plicabl 

only the borecole acre derivative ire- ay trie formula (ft but - aromatic hetsrccycttc carboxylic acid derivatives 
s ch cs n cot. ntc 3c d c irthe more, a dsarntr d nd many dsami ;s are widely 

applicable. Examples of the diamines include 1 2-diaminonaphthatene, 1,3-dsaminoaaph!haiene, 1 .S-diamino.naphiha- 

i c 1 r i x - e 1 -5 crfa 
nomofhyii-cyclol'iGx.aae, 1 ,2-sfhylsnad=aminc, 1,3-diamiaopiopane and 1,4-diaminobufane 

[00751 Next, the present Invention \ bed sd in detail in accord with ex rttf e 

present Invention should not do rimltsd by these examples. 

[0D7S] Sncic j ratio of pe <r o e i sd 

components which were obtained by carrying out analysis through high performance liqutd chromatography (HPIG) 
under the following condit ions: 



HPtC: Shimazu LC-10A (Product by Shimazu Co. Ud.) 
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Flow rate: l,5mi/rmn 
Column, YMC-AM312 
Column Temperature: 40 C C 
5 Detected UV: 254 am 

Example 1 

Syn f )t ' r 

?e 

SJ3G771 ft N.N-dir * « added 

dmpwise to a Ivf.N-dimslhyifofmam^s {300 ml) suspension including 97 2 c (0 6 mote} of N.N'- carbon yid I imidazole at 
an n e na temp© sof 10"C <t " < 

sodium hydroxide soi^on (455 mlt r a > 75.5 g (0 5 moles ct ^ k « ^ -a i' i < followed by storing a! 
?s room temperature for 5 hours. To the resultant reaction mixture, a saturated sodium ch loride solution was added; and 
< <, r t u ■> i f 5 o n ' 3i h »\" ,. r ,( u 2 hours, the 

i SfK iwhtte dwas< byfiilrs e t waters t jnd dt > obtain 140 g (yie 

93\)cf ' t\ <otcacsd 
Anaiysls data of She product 

so 1(4H.m),S.i ^7i2H,n) 

!R (KBr) cm-' 3043, 1718, 1586, 148*, 1266, 1108, 1037, 984, 756 

Exa mple 2 

iS Synthesis of 4-[N-(pyrta:n-3-y1)o<y3ce-ytemincKrwthylJbeozoie acid 

103783 32 g (0 1 3 mote} of methy; 2 !;pyrdsn-3-yloxy)-acetate, 27 g (0.18 mole) of 4-3minomeihytbezoic ackland-SS 
, i r EU v. -> h t r ~- >o t ^ ■> a -ii-i f "> 

hours. After the reaction mixture had been concentrated, partition was carried out between toluene and water Con- 
m csnt • 1 ?ed to the resultant aqueous layer to accomplish neutralisation, and a deposited 

> i w t, aJ r ' i ' >- <- -i ■. P > 

:>v d.i 3-y r r it < i 

Analysis data of the product 

' Hi NMR S ppm (DMSOdg): 4.41 (2H. o ) P3 - 468 (2H ^ 3,. ' J 2Hz), 8.21 

35 (1H J 1.8, 4.3 H t- HZ}. 12.9 (1 

m (KBr) cm-': 3S33, 1675. 1539, 1433. 1286, 1237, 1109, 849, 756 

« "\ r\ N ,j <(<-! '\ ox.- , n t-> i»lp , j 

|0079] 0.5 g (2.6 mmoie) o! ethyl N-<pyn*v3-y0oxamate ester, 0.36 g (2 4 mmoss) of 4-aminomeihylbezosc acsd 
and 0.76 g (5 mmoie} of DBU were added to ethano; (5 mi), and reaction was then carried cut at room temperature 
lor 24 hows. After the reaction mixrure had been concentrated, partition was carried out between toluene and water 
4S ^ neufralustfer afd-'ds < 

i watei a o me'* anol and theft dtied toohtr n 0 3 >! p> r-dn 

H oxamo-, - jeaaoic acid 

HN* h l.4g{2H.d.J 7 K,m), 7.43 (2H 2Hz 0 i 

&5 S 20-8.24 (IN, my 8.33-8.35 (1H, m) 9.01 (IN, d. J=2.3Hz), 9 69 (1H, t, d=6.3 Hz). 
IR {KBr} cm'' 3263 1895 1653, 1518, 1414 1235.1105,748 

&ampjsjt 

ss v - - , \ , jt 'S , , r • . "i >' * 

[00801 0.8 mi of N S r 1 " ™>?> 

o 4 \ py < 1 mtofc: acid. Than, 24 ml of ox c3\o c J coffee 
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f the fi « mixture, followed by stirring tor 4 hours. A deposited whits solid was collected by liftralion to obtain 
4? 7 g (qiianhtmve) of 4-[N-(pyttd:ri-3-ytmeihoxyc3^yi;}am!ncTO8thv'nbeflzoyi chloride hydrochloride. 

Example 5 

$ 

Synthesis ol 1 ^ y k f >^ j 

y*P s bo r ' « 

toaietrahydrofufan (10 mi! solution tnckrdingO.Gg ;S S rnmole) of smkia^ote, followed by stirring fof 1 hour. A deposited 
rs i irt ' <- v j ^ ( wss remcvod by " n and ! : reaction solution was t - rroncendamd. Ethyl ace) ate and 
water were adeed to the solution to carry out partition, and the organic layer was tben treated in an ordinary manner 
1 obtain 0 54 g (yisid 55%) of , rr mMa, -tvr,! " v n-a, ' ,i 

Analysis data ot the procuet 

•H NMid (270MHz. DMSCKU 5 pprs 4.35 (2H„ d. J=5 9Hz). 6.11 s2H, s), 7.16-7.19 flH. m). 7.40-7.44 (M m), 
« 7.49 (2H. d Ju6.2H;;:, 7.67-7.69 !,1H, m), 7.79-7.83 (3H. m}, 8.05 (1H, l J=6 2Hz). 8 20 flH. s). 8.S4 flH. etc, juO ,6, 
4.6HZ), 8.16 (1H, a J::i.6Hz) 

m (KBr)cm-'. 3213, 3016, 1713, 1682, 1807, 1582,1303, 1275, 901, 752, 719 

Example 6 

20 

Synibesis of N-{2-amirtopherylH%:N-*pyrtd!n-3^^ (an example is which 

eartion) 

|0Q82J 7.78 g (48 mroole) of ^.N i -<igrbonyidtirnfda2oi& were added to a 1 ,3-dimsthyh2-!rnida20i:dinons (50 gj see- 
SS pension including 11 AS g (40 mmote) of 4-{N- rpyddin -r^ylm8thdKycari»nyl)amiriomethyl]t3erao!c acsd. After stirring at 
foom t8Tp9'a + i te for 2 11 ' x r A r coding 

So 2 9 C. 9.60 g (0.1 mote; of r s s acid wore added dropvviso. Aftsr stirnng for 2 hours, water was added. 

and ths deposited solid was collected by {titration. Porificatw was then earned out through silica gel column chroma- 
tography EO obtair i - 
m mide. 

Reactto iff in HPLC 





Retention ams/niio 


Area % 


1 , f t - ' V 1^0. ^ 


4.3 


0.00 


V . - itodPt isam in 


4.7 


98.S1 


Diacylaled Phenylensdiaroine 


11.7 


1.09 



Anafys f pscd* 

mp. 159-180°C 

1H NMR (270MHz, DMSO-dj) $ ppm: 4 28 (2H, d, J !S $ 9Hz), 4.86 (2H, s), 5.10 (2H. s), 8.60 (1H, I J--7.3Hz) : 
6.78 {W, d, Jn7Hz), 6 97(1H. t, J^7H2). 7. 17 (<H, d. J-BHhj, 7 3-7 5 i3H, m). 7 73 flH, d, J^SHz), 7 93 (2H. d, J~8Hz), 
8.53 (1 H, d. J-3 7h'z). 8 5S () t-s s), 9 61 (1H, s) 

»9 1183 742 

Example 7 

° s of \ t n ) ~ v t \ i M 1 f (an example in wfisob 

0 = an acid chloride was convened > a benzoyl Imidazole ' {K by reaction \ Imidazole for Its activation, 
an acid was addod so carry out naaoiion using (ho resisting benzoyl d-„ , composed) 

[0083] 

to a tetrahydrofuran (20 orb soiuhen incisding 0 63 p (9.2 rsmcte) ot (rnidrizok's toilowod by sfbiing for ■ hour. Affer iho 

1 vv. Oi hydrochloride had been removed oy f t s a b )v > mi) iroiuiios sncisdmg 0.63 g 
{5.S rnoto, 2 equivalents) of 1 .2-phijnylonediamioo and 0. 2 mt of t " * acid was added at reran iemoerature 
After stfrnng at room temperature (or 1 5 hours, analysis was earriod out through HPLC, and a reaction selectivity was 
dstermtned on the oasis of an area ratio of peass of eiuted consponenfs 
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Reaction setecth% oased on the rssuft in HPLC 









Benzcv ,rM0i'_ , v «s nermediete 


43 


0.00 


Moncacylsled Phenyte.ned iarme e 




Diacylsted Phenyienecianane- 


5 7 


6.87 



Example 8 

Syn ^ ~ S i t ar i - - t < i . a o \ tn a -i u 

j ) cr i a r a r <, ) t r >. t v r j-v i v - 

jc:dwa;> i y out reaction us tg be impound) 

[0084| The same procsdurs as =n Example ? was conducted except that 1.25 g (11 6 mmoie. 4 equivalents) of 

1 e-phanyienediamine ware used. 

Reaction selectivity based on the result in HPLC 





Retention Tirne/msc. 


0.00 


Sen/oyianaiazoia Derivative as Active intermediate 


4.3 


i ! c.joi n 


£ , 


97.25 


- J -ar..ne 


117 


2.75 



axample 9 

Syathssiscf i t i i i >\ t y r - " -> h i tan example in which 

a' c a i acid J w i imid -o!c c t& actK a io 

an ac:d was added to carry out reaction using the resulting bon?oyi anldajoie compound) 

£C08§J The sarrsss procedure as in Example 7 was conducted except that 2.52 g (23.2 mrr>o!s, 8 equivalents) of 
1 Siihenylenedsarrene wsrs used. 

HPLC 





; r of fjfDS n 




Seme oy! imidazole Derrvanve as Active intermediate 


•i 3 


O.DO 


Men c a - h v c 1 1 adia: ;n a 


47 


98.95 


- 


11.7 


1.05 



£xajyngjs ■ 

.« > the la 3 M ( j ; r ^ 

a'te-aciv^o^ « tb \ \' vtoo i» <s -d v - ft r«,aci'c<° 

2 5 g {9.7 rnmole} oi <1-fi\i-{pyrldirH3-y^6tto^^ aeict foifowd by stirring fit 45-0 tor 1 

so hear After eoolleg me saiction So ;oom temperature, a tetranydfonaan (3 v ra inducing 75 a (69 rraaot;; S 
equivalents) ct i ^phenyisneciamlns and 1 .2 mi of irifaicroaceSie acid was added i ' temperature After reaction 
-$ ecrr emce p CbhAa aia^s.v^ i t ffanh-PT a ia c< a 1 
on the basis of an area ratio ot peaks of efuted components, 
Poa ticn s,c , 'csat r -°_C 





Retention \ > >m 


Area < 


Ban/oyikTiidazoie Derivative as Active Intermediate 


4 3 


0.00 
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{continued) 





Retention Time/min. 


Area % 


Men one via! no Pd eny fen sctarntn s 


47 


98.57 


Disc/feted Pneoyienadtemine 


MJ 


1 .43 



bxampie "1 

• ,& Synthesis of \ i i i x rt " ^ v " ^ "1* (an example in which 

i , ■ ~ ki v ^ - O ^ t V V f ^ ' v 1) 

11 ' ' 1 / ■ t - ^ - 1 1 1 

0 28 9 (1 mmoie; of 4-{&-(pys din-3-yirneihoxycarc >n> . a ■ r.:TC".'~: enzoic acid f< owo i t y si rring foi ? hours 
;,f; After 0,21 n( N n ■> 1 >» r Jcv-cce: e ,p " 2 5tttp t ' ow-isaddeo 

drop* n f -'if i 'l mpstat 5 * j 5 3 r c t - 

and a :' on -- -c , iv was determined on the tests ol an area »e ct peaks / eiuied cornponer-is 
Reaction sel ■ ths result in HPLC 



35 





1e - ~ i 


Area % 


Bt / yii ci - j- - 2 u x. - s 


4.3 


o.oc 


Mor sacytated " any ansdiamine 


4.7 


97.85 


Diacyiatad Pdenylenec'iarnine 


117 


2.15 



Example 1.2 

Synthesis of N . » > » j >" zamide (an example in which after 

djtv ! i/oie p- -icid was acided to carry out reaction} 

[0983J { 1 2-1 } 2 g ( 1 2 mmofe) of ethyf 44iydroxybsMoate were added ioa N,N^imethy&orrmrwd© ( 10 mi} suspension 
-c i c nc t " i iii t r 4 f c i I ^ tcmrr kiq 

2:2 g (IS mmoig) of ethyl brocRoacefeue was added dropwse tho.'eto, and reaction was then carried out lor 15 hours 
;K After the teacfwi mixture hac doer; concentrated, partition was carried out between ethyl acetate and water. The 
organic layer was men treated in an ordinary manna' to obtain 2.9 g (yield; 95%) of ethy! 4-f2-uthoKy-2-oxo-etjxsxy} 
benzosta. 

Analysis data of the product 

'H NMR (270MHz, COCy 8 ppnc 1 30 (3H, t. J^7.2Hz), 1.38 (3H. t, J^?.2H2), 4.28 (2H ; q, J=7 2Hz). 4.34 (2H, 

[0089] (12-2) 2.9 g (11 mmoie)of ethy! 4-(2-efhoxy-2-oxoo!hoxy)benzoate, 1 4 g (12 romoie} of 3-pteoly famine and 
q l i * > x ' A? - r s 

^neftm jror>)Joot." 'O^ct - < " a-. * - *d * " K ^- 1 v J water. The organic layer 

me t ad in an ordinary rnanne 33 g (yield: 90 yi 442-0 Imsthyljamino} 

4 $ 8fhoxy}bsn2oate, 

Analysis data of the product 

1 H NMR WmHz, DMSO-ct,} 8 ppm: 1 31 (3H. t J=6.&H2), 4 2S (2H, q, J-6 9Hz>. 4.37 I2H, d, J=6.3Hx), 4 56 
- t. f - 1- 1 2 " <■ 1 ' " - , 21 £ 1 ■) 

(IH.t. J=5.9H2). 
.a> f 03S0] {12-3) ! 7o v hiumn 

1 i ^" ^ •> r 2 Ad- 

it $ dnr ac basnremoved.if <.^> e d " nan na < hsoric ac« 

the deposited 0 -a hen dnecf to cfet.n 0 73 g ,?.3 79-V oi 4- 

£ . " J - ' / c" v'v-nt . - V, f -v, k and 

K S - Analysis data of the product 

fvVF'fc/ MHj. 3V°0 d E - 2- * TCi c ; - 

- 7.63-7.68 m Ti) J0(2H, d t vfc8.9t - 2H, rr 876 (1H, t, J-5.9Hz) 

[0091] (12-4) 0.34 g (2.1 mmoic; ot N.N'-caftonyiditmidazoie was adaod to a ledadydrofaran ;'10 mi) suspension 



IK 
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including 0 6 g ;2 i mrnoie; of 1_A_- y ct\p,<r sad, foitowea ny sfimno. at 45 3 C 
for 1 hour After cooing to room temperature, 2.1 g -19 4 mmde. 8 equivalents) of ■ 2'phenyiened;arn;ne and 0.4 mi 
of trifeof ©acetic acic were added, tir-d reaction was further carried out lot 1 5 hours. After completion of ttie reaction 
a post -treatment was- performed in the i manner as t Exampfe 6 <o obtain 0 6? g {yield: 53%) of N ^ v f. 1 

Tea Sic J if n HPLG 





Rofoni f *n in 


Area % 


- 




0.00 




3.4 


58 42 


L j\ t- no ^ - v °0eC ST 1C 


7.5 


toe 



Analysis data of fhe product 
mp. 193-195*0 

! H NMS (27CMH?. DMSO-d§) oppm 4.38 (2H. b. J-6 ?H?j ; 4,66 (SH, 6}, 4.87 (2H, s). 8.5-7.7 (8H. rn). 7.97 (2H. 
d, i=:6Hz}, 8 4-6.5 ( 2H. m). 879 (1 H. m). 9.57 (1 H. s). 

iR (KBO cm--: 3403. 1668. 1636. 1508. 1455 1300, 1250. 755, 716 



Synthesis \ <- r r i (an esampio :n which after activation wife i a > r r i 

acid was added to carry out reaction) 

[0092] 1 .62 g (10 mmcic) ot N,N-ca -> f n < *crc sddoa to a dimctnyl c ox : oo n sotrtton eluding 
1.12 g {10 mrooSo}of benzoic acid f stowed by stirring at roomtsmperatora for 1 hour After the addition of 2.16 9 (20 
1 u ^ , anc i j at a xfcted dcopwtse at room tempera- 

tura. After reaction had boon further carried oof a! room temperature tor ■ 5 hours, a post-treatment was performed in 
fhe same rnanner as in Example 6 So obtain 1 2? g iyteid' 59%) of N-t:?-arr':inophenvt}ber;zamide. 
Reaction selectivity based on the result m HFLC 





Retention T n in 


Area % 


Ben? 0 a > % ' f 0 < 00 ,o 


5 9 


0.00 




E 7 


93.SS 


Oiacylated Phenyleneoiamirie 


27.7 


634 



Analysis' data of the product 
mp. -15-116 :1 C 

1 H NMR (270MHz. DMSO <%) 8 ppm: 4 90 (2H : s), 6.36-6.63(1 H, m), 6.78 <1H. cd, .0, 7.9Hz), 6.94-7.00 {1 H. 
m). 7.-7 (1H. 4*7 Wz). 7.47-7.68 <3H. m), 7.9S-S.00 {2H : rp), 9.67 (1H, s). 

> 

Ni-i2-amrojn 5 :- -1 ^ 1 > ea - \r d i< o a^ >.^.er, .' ; •< i 

N \ i ! \ 1 3 I * !- ~ , ~ -'! '« K o 0 

10093] v dl g Toeiof \ N j " k'tfcr* 1 d ml) solution 

including 0.61 3 -5 mrnoie; cf benzoic acid. After stirring at room fsmperaiara for 2 hours. 1.08 Q (2 equivalents, 10 
fT'St 0 t 2 J 1 - f -oroaceiic acid 

AS'e r-oded c . - ^ cu - ,n ,s>h 

<,dfe^a' CdOo'f JO" -"LC a »f 

nanls. 

Reaction selectivity based on the result in HPIC 



17 
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- - ton Hine/min 


Area % 


Benzoyl [rnifjszoit; Derivative as Actve intermediate 


59 


0.00 




' * 


93.93 


Diacylatsd Phenyiansdiamins 


27 . 


6.07 



Example i5 

;o 

f, < r n; r . was synthesizes to inspect a selectivity i a >i fan example in whicn after * v k. 

with N!,N'--rarborvyid; : mida;-:o;e, an acid was added to cany out the reaction) 

samepf * 
;g nytenecltanwe were used 





Heten lion Time/min 


Area r t= 


" * 1 l. a A C nediats 


5.9 


0,00 


Morion ted - ■ i r ii ' 




98.22 


Qiacyfe ed Pheny lened iam in e 


£7.7 


3.78 



Exa mple is 

N-(4^rninophenyi)benzamide was synthesized to inspect g selectivity of reaction {an example in which after activation 
j t ^ . ,in was canted out) 

{G08SJ 0.81 g (5 mmote! of KN^arbonyidifoictezote was addod to a dSmetttyi sulfoxide (10 ml) solution: including 
0,81 g {5 mrnoie) o! benzoic acid, After stirring at room temperature for i hour. 0 5-1 g (1 equivalent, 5 mmoie) of 
1 ,4 ■ pnenyisnediarnlne was added. Furthermore, after reaction was carried out at room tempsraiursfor 22 hours, anal- 
ysis was performed through HPLC, and reactivities were then compared on the basis of area ratios of peaks of ©luted 
components. 

Reaction ssiectivity aased an tha result in HPLC 





Retention Vm&trtin 


Area % 


Derivative ss Active intermediate 


5 


0,00 


rvtonoacylated Prienyis 


4.6 


97.60 


D iac yfatod Ph sny ; sn sd lam ine? 


19.9 


2.40 



,;a N~f4-aminc^heny!}benzamsd8 was synthesized to inspect a seieciivtty of reaction (an example In which after activation 
s* v \ s e i edcui) 

Thss o Ex t v. ^ t I dad < l 1.C8 2 equivalent* 10 mmo el of 1 4 pne 

nytenadiamine were used, 
so Rea >n donih wit in - p -c 







Ar«,% 


8er;zoy!irnidfiZGia Derivative as Active intermediate 






■ 


4 : 


99.43 


Diacyiated PhsnyJenediamlne 


is g 


6.51 
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Example 13 

N-{4-amnopnenynbe^8fnide was synthesized to Inspect a selectivity o! o < example > which after activation 
with N N -ca ) i was carrmJ out) 

[DOST] Thesa o \: , a Exsi pie 16 was conduct <cep its 0 m?r e) oi 4-phe 

n diair ne er; used 

Reaction selectivity based on the tosuit m HPLC 





Retention Time/ml n. 


Area % 


BenzoyHmdazole Derivative as. Active Intermediate 




0,00 


ivlcnoacylaled Phenyterieciiirnino 








199 


0.22 



Kxampie „' 9 

N-{3-aminop^enyitber mldswass s e r r ^ ssieaivltyoi reaction (a imp;© in* i after act i vat ion 
with Kt.N'-camonykS^flictede, the reaction was carried out) 

[0098] 0.81 a (5 romcSe) of N s N'<arixxiyldi imidazole was added Jo a dimethyl suifoxics (10 ml) solution including 
0.01 g (5 mmote) of benzoic cid Afrer s< ng a! roor p iture for 1 hour 14 g (1 equivalen mmote j 
icvuno- at trow s ictoe^ : >r rmc e - »i rv- ^ -*ad been carried out at room temperature lor 18 hours, 
d\ . w o r« t act v \ t « « >c v t J !>e bas,s °* area ratios 0{ P oaks 0{ 
o uted components. 

is© - - v based on ihc i suit ' HPU 





Retention Time/mm. 


s. - , 


Senzeylim s itermediate 


5.9 


0,00 


MorioacyJsted Phanyierisdamiris 




90.10 




25.2 


9.90 



N s3 amino;): e f tc " * esasoro inspect a seiecit 1 ofreactk exam h after activation 

a h NN (. i i -i J 

JC [08991 The same procedure a$ in Example 19 wascortductedexceptthat t .08 g (2 equivalents, iQ mmote; of l..3-phs- 
^ ■ "-co i n; were mmc 

vi*v based on the result in HPLC 





Reiemion Tm^'min. 


Area % 


J_n , - * 1 t' vt * ^ Inm <~ ed.-.te 


S3 


0.00 




- 


94 91 


Diary xip-eem x amin 


252 


5.09 



50 

Example 21 

N - f 3-aminophenylK>eR2afnioe wassyntnesizsc' to inspects select ivityot reaction tan example in which after activation 
with Ni.N ! -ct;rbO!-iyidi:;T:idazole, the reaction was carried out) 



f0 100] The same procedure as in Example 19 was conducted except thai 2. 16 g {4 equivalents. 20 mmole) of 1 . 3-ph e- 
nylensdismlne were used. 

xilvin . - the suit In I iPLC 
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cr Tifr)Q>mtn 


Area % 


i Denv&'iv 1 ' 


5.9 


0.00 


M.y. caeyteted Pnenytenedsamtne 


5,7 


97.25 


D:acyia:sd Pneny-enedtamine 


25.2 


2.75 



Example £2 

:r-3pcc! or. of :; =*.ui .^scierating otteet by iho a-Xitron of an acio 

[0101] Reaction was carried out under the same procedure as in Exampte 3 without adding ar y acd Al a time when 
he esctioc /as arrt d out at room fei r S Hours eacfon pr a 3ugb HPLC to 

compare reactivities. 

Reaction selectivity based on the result i HPLC 





Retention Timc/min 


Area % 


Benzoyl 1 1 1 iter mediate 


4.3 


19.90 


Mor : oac y Let ed P h any ie n s diam in e 


» ■ 


74.35 


Diacyiated Pftenylenediamine 


11.7 





Example £3 

inspection of . ; " en of an acid 

[0102] Reactior rriedo - m - t 3 any acid nd reactivities 

©then compared. At a tim i 1 it it ji 1 c uc 

was anaiyzed in rough HPLC. 

tKrii> sed< toe ><"su< sn HPLC 





Retention Time/min. 


Arsa % 




5 9 


26.97 


Mon oa cy lat ed Phony iensdiamin e 


57 


63.86 


D 1 3C y tared Ph eny : & - ea ran ; 0 


277 


9.17 



i 

f i 1 t ten of an ac* 

fdi03| In < dst to - spec! an s room temperature for 1 

hour under condrtione oi Example 21 in the case that no acid was added and in the case that an acid (2.5 equivalents 
of t f t« acid) was added s respecriveiy At a U when each reaction was performed, the resultant reaction 
product was analyzed through HPLC to compare both the reaction products. 
Reaction eeioctjvify Cased en me result s; HPLC 





Area % 


Addis No Acid 


Addition of Acid 


Benzcytiroroazote Derivative as Active intermediate 


32.42 




tonoacyiateo Pm nnsdiamsne 


66.56 


-. -■ 


Diacyiated Phenytenediarosne 


1.00 


3 0? 
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Cornsa raP/3 Example 1 
|'0104] 

h ! i ^ to i i?^ N-{2 j i-n v " h <. <. \ o Mi^tN >.t. - r 

and a selectivity of the reaction was inspected 
[01051 

rtddeo o i e r L ( > 2ro ran (i0ml)s - 5 ediaroineand 

0 25 mi (176 ' - a ' ^-sturo. Aftor reaction has been carried out ai room temperature 

for 15 hours, the reaction product was arrayed through HPLG. Reaction selectivity based on the rosy St in HPLC 





Retention i irne/min. 


Area % 


Monoacylased Ph enytsnediamine 


4.7 


79.47 


Oiacytated Phenyienediamirte 


11.7 





vebxa £ 

[01GSJ Benzoyl chloride was reacted wrfh v rt cte. 'T3 

selectivity of the reaction was inspected 

[S107] C.58 g (5 mmoie ■ of benzoyl chio-ide wasacKtedtoa 1 3 d ne'fcy, 2- nicte* ; ) c ttson inciuomg 

^cj ?u| i\ h -i - ^ s <N nt n t J n- > r > r ' 1 £ wis) 

oi ctfiy trtre i ^pt -lb < •> s i i ct t d t it, } 5 r. its csioy^b v 

conducted through HPLC to inspect a selectivity on the basis oi an area ratio of peaks oi eiuled components. 
Reaction selectivity based on the result in HPlC 





Time ii- 




ivtonoacy late d Pn e ny len ed : ai n ; n e 


5,7 


3D .10 


Diacyiated Phenyls-diamine 


27.7 


69.90 



3emfjar ■ < 

[01 OS] Serefoy! chloride was reacted with 1.?-pbanylenediarn the / N ^ ' tee - 1 

selectivity oi the reaction was. inspected 

[0109] The same procedure as in Comparative Example 2 was conducted except thai 2.16 g (4 equivalents. 20 
Reaction seisctivp-' oased on the result in hpl.C 





Retention Time/rein. 


Are,; 1 


iPenoacyiated Phenyisnediamins 


- 7 


"59:12 


Diacyiate-c Phen ^diamine 


27.7 


60S? 



ynparasive £* 

[S110| Benzoyl chloride was reacted with 1 ,4-pnenyfertedsamsne to synthesize N-(4-OTinoptJ8fiyi)benEamicte. and a 
selectivity of ins t * nspected. 

[0111] 0.58 g {S mi 5 - C 54 g (1 

ei C mroo e}, l.08g{2equ:vaient let or 2 1 f 

i - i 7 r r tf h < < r <jr serature 

1 r ■ ysiswascc tedthtc < j" 1 " ba 11 

components. 

Reaction selectivity based on the result in HPtC 





Reieniiori Time/min. 


Area % 


Sfenoacylatsd PhsnySenediamine 


E 


3S • 



EP 0 974 578 A2 



(continued) 





Retention Time/rain. 


Atea J - 


Dlacyta-ed Phenyienediamine 


19.9 


61.07 



Comparative £; | e 5 

[011 2] den zoy i eh foride was reacted with 1 ,4-piieny (et i ediami n e to sy nth eslxe Np4-a m eph any i ) b anzamids at i d a 

[0113] p i Wo. u^'-~ ed except that 1. 08 g (2 equivalents. 10 

mrecle) of 1,4-phenytened!arr!ir,e were used. 
Reaction eetecisvrty based on ;!: result in HPLC 





Retention Time/mm 


Area % 


V-mv.vva.td Ftienylenediamine 


4.6 


49 57 


D C yi jd Phen> en esa - rse 


199 


50.43 



[8114| Ben2oy1 chioride was teaded with 1 .4-phenytenediamir:e So syn a ► n 1 snzamide if i a 

selectivity of She reaction was inspected. 

[011SI The sams procedure as in Comparative Example 4 was conducted except that 2.16 8 (4 equivalents, 20 
£5 mmote) ot 1 Aphfinyteneoannne ware «sed 
Reaction selectivity liased on the result in HPLC 





Retention Time/msn 


Area % 


Monoaeyteted Pfc enytenediarnine 


46 


50.42 


j icyla ed if> snediarrsine 


19; 9 


49.53 



Comp arativo F 

3S [0116] Benzcytchionde was reacted with 1 . id a 

sact!on was inspected. 

[0117 U5U Ti 1 1 n tut J 4 0 s4 

squivaient, 5 mmoSe), 1.08 a (2 equivalents. 10 romcie) or 2.16 9 (4 equivalents. 20fnmoie)cf 1 ,3-ph«nyi«nedia«T5ina 
-1 u p " ^ ,v frelh\ian ar rado Mtsr £ < >ed out st room temperature for 1 

"0 noun analysis was conducted through HPLC- to inspect a selectivity on the basis ol an area ratio of peaks of eiuted 
components. 

Reaction sstecistfiiy based on the fe &uit in HPLC 





Retention TsmeMnn 


Area% 


Mcnoaey iated Ph eny Senediamine 


d7 






25.2 


m 03 



. a'pc " 

[St 18] Benzoyl t 1 - t ' } e ' • id 

selectivity g! the reaction was inspected 

[01 IS] The sa - - - iivafc s IC 

mmcle; of 1 .S-phenylenediarrsine were used 
Reaction seiecUvey baaed on ;he result in hPlC 
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Haiention Timeftnif* 


Area % 


Monoacylaied Pheoysenediarriine 


.: J 


49.57 


Dtacyiatsd Phenylonediamtne 


25.2 


SQ.43 



Z gr jj j | ipse 9 

[01201 Benzoyl chloride was reacted with l,3-ph*nyienedsemirie to synthesize N-CS-amijwphsriySjljesuan'iscte.. and a 

v th w --j)' 1 xi 

[0121] The same procedure as in Comparative Example 7 was conducted except that 2 16 g (4 equivalents. 20 
mmolejof )! t 1 - sfe sed 

Reaction seta j\ , ised or : the rosutt tn HPLC 





Retention Ttme/min. 




Vbrsoaeyiated P • \ enerswrv-i 


57 


50.42 


.} acylaied -her\ isned am ne 


252 


49.53 



< s - t a i i « \ w -> „ ci the steps o 

converting, into a bemoyisnxmm denvative. a bsnzo* aod derivative represented by the formula (1) 




3 >up con- 

a ;it^ c #vic u f v-g :c 4 carbon atoms, an aikoxy group having 1 to 4 carbon 
■attorn, an acyi group having 1 to 4 carbon atoms, anacyiaminc group having 1 to 4 carbon atoms, an aikyithic 
group having 1 to 4 cart>cn atoms, 3 perfuoroaikyl group having t to 4 carbon atoms, a pertiuefoa!ky!o>;y 
group having 1 to 4 carbon atoms and an aitoxycarbooyi group having 1 to 4 carbon atoms, which subsbtuent 
- o £ oeizene ring and Ff* v> a aycroccen ate ^ s < - 

tccatsO ai the other op-anai position than R 1 and R £ and us representee by the formula (2) 



A»X-a(CH,)„- 



(2J 



wherein A is a phony! group or a neterocyosio ring which may be substituted by 1 to 4 groups selected from 
hegrouo^ aiogsn a m, a rtitro gtooj A group bavin carbon 

- ,'q > xns, an acyi group ftsvtng 1 to 4 carbon atoms, a ac; i 

c 3 \, o4cartot iaik - - r i "Oart c 

1 _>4o- " "& - \vU^u 4 a a 

t to 4 carbon atoms, a phenyl group and a hsSerocyoiio nag, X «s a direct bond or one ci structures represented 
by the formulae {3-1 ) to <>?}: 
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{3-1} {3-2) {3-3} 

R 4 0 

(3-4) (3-5) 



K? 0 0 R 
i I !l ! 
-<CH 2 >m •N-C—(CH 2 5e- and — (CH 2 ) m ~C—N {CH 2 } e — 



(3-6) (3-7) 

wherein a is an intsoer of 1 to 4; m is &r, integer of 0 to 4, R* Is an afkyi group having i to & carbon atoms 
J\rW f« u ^ ! ^ 3 sr- f , --"-.i^ u - J - 



ttsrc ' * -v : 1 v o 4 carbon atoms, a perfiuoroaSkyi group having i to 4 carbon atoms, a 

phenyl group i. . e c k " '< '-ay bs substituted: 

f >«hv'c en at . . • • p • l to 4 carbon atoms which may be substituted; Q is a substiiuent 
represented by one of the formulae (5-1 ) to (5-9) 



It 



{5-1} {5-2} (5-3) 



4* 



o~..e....N 



(5-4} 



(5-3) 



(5-5} 



-G — N— 
R 



(5-7) 



(5-8) 



{5-9} 
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wherein R 7 ts an alky: group having i to 4 carbon atoms which may be substituted, or an acyi group represented 
ay the formula (6) 



0 

^4— R « {61 



wherein ft 8 is as defined above; 

RS and R9 are each independently 4; hydrogen atom or an alkyi group having t to 4 carbon Morns which may 

CC S:jb:5f:tfi:<x5; 

and n » an integer of 0 to 4 

and then reading the benzoylimidazoie derivative with a pbenyienedianiine aenvattve representees by the 
formula (?) 



0- 



wherein R 1Q is a hydrogen at<-n •> * < r wing 1 to 4 carbon 

a » , i , _ 1 - n 
group having to 4 naiot hio ivmg t to 4 carbon atoms, apejlluofoaih ! ■ g 

1 to 4 carbon atoms a peffiuoroaikytoxy group having 1 to 4'carbon -atoms or an alkoxyca» 
1 to 4 carbon atoms which can sabstiUrte at an optional position on a benzene ring., and one of the smro 
groups can substitute at a remaining optional position on the benzene ring, 

A process for preparing s selectively monoacyiated phenyienediamine derivative which comprises the steps of 
converting, into a ben/:oyiirnidazo!e derivative, a benzoic acid derivative represented by the formula (1) 




wherein R' , R 2 and R 3 are as dei nod above, and theo reacting me resultant benzoyiimidazote derivative with 
a phenytenediarntr-o derive! ve represented by me formula (7) 



wtiOfOin R Kl is as defined above in the presence of an acid tor activation or the reaction. 

The process for prepar ng a mot - - ' = - im ne derivative according to Claim t o r 2 wherein tr 

benzoic acid denva-ive is t- -> by me foonnia t - 
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a— x— q— imti $ 



Vvtieie>n A x "j " $ defined abovs 

4, The process for preparing a mcnoacylaied phenyionediamioe derivativ© according to Claim 3 wherein A in in© 
formula {8} is a pyridine ring or a condensed pyridine ring which may bo substituted. 

5. T f : s - - i v > !! Mfii^P 

S. The process 'or pie - , s cter vative according to Ciaim 5 wherein R b a 

hydrogen atom. 

7. The process for preparing a monoacyiaied phe-nylenediarnine derivative according to Ciaic; i or £ wherein the 
be zc c ackS s vativ s re - r 




(9) 



8. The process for preparing a monoseylated phenyisnediamine derivative according to Ciaim 1 or 2 wherein tfts 
benzoic acid ctertvatsve is represented by the formula {10}: 



9. The proc ss for pre a Ing am yiated phen okn ^ ng to Claim 1 or 2 wherein the 

benzoic acid derivative is < tt > 




10. > proc< N i i derivative according to any one of Cisim 1 to 9 

wherein the pnenyienediamine derivative of a reaction materia' - represented by the formute 1 12} 




(12} 
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wftsrein R 10 Is as dafined above. 

11. The process (or preparing a monoacylafed phenylenediamioe derivative according to Claim 10 wheres-s R'° of the 
formula {IS; is a hydrogen atom. 

12, Compounds rsprese: iedb> the ionnysa (13) and sails thereof 



wherein A. X, Q, n and R 1 are as defined above and Y is OH. a or a 1 -tmidazoiyi group 

13. The < cru oi iing to Claim 12 wherein A of she formate t 1 3) is a heterocyclic ring which 
may be substituted. 

14. The compounds and sails thereof according to Claim 13 whsreto A of the formyia (13) Is a pyridine ring or a 
condensed pyridine ring which may be substituted. 

15. The compounds and salts thereof according to Claim 1 4 wherein n of too formula ;t 3} is in the range of i to 4. 

16. The compounds and salts thereof according to Claim 15 wherein R 1 of ;he formula • • 3; is a hydrogen atom. 

17. The compounds and salts thereof according to any one of Claims 12 to 16 wheresr, X o; the formula (13) is a difeci 
bond. 

18. The compounds and salts thereof according to any one of Claims 1 2 to 16 wherein X of the formula (13) is f&cre- 
ssrjted dy the formate (i 4) 



wherein e is as defined above. 

19. The corr p t sot j xcrding to any one of Claims 12 to 16 wherein X of the formula ■; 1 3) is repre- 

sented by any of the fcssmufao (15-1) to (15-3) 




6 



(143 



{15-1} 



{15-2} 




(15-3) 



wherein 



■ and R 4 



defined above. 
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20. Tm compounds and salts thereof according to any one of Claims 12 to 16 wherein X of ;he formula {13} is repte- 
soiled by any of tha formulas (16-1) to (16-3) 

0 R 5 0 

1! ! (j 

—{CHaJm-e— (CH2H— ( — {CH 2 } m -N-C--{CH2)e— 

{16-1) (16-2) 



0 R- 

~~(CH 2 ) ffi -~LA-"{CH 2 )^- 
(16-3) 

wherein e, m and R s are as defined above. 

2!. Ba v.i c ' - 3iaims12to 20 wherein Y of Ihs formula {1 3} 

is OH. 

22. AI»m c<r v "J*" - ■ «-| j >y the formula (9) 



?s and sate thereof. 

S3. A bsrssroic acid derivative represented by the formula <10) 



and sails thereof. 
2*. A bsrtzdc acid dswalwe represented by the formula -11) 



and salts thereof. 
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25, 7 ha tevcs j e jof according to any one of Claims 12 to 20 wherein Y of the 

formula {13} is a i-imtdszoryt group. 

2S. 8er : zoylim«Sgzoi« csHvaiives represented by the formulas ?l?-l}to (17-S) 




0 



(17-2) 

and 

G 

and salts thereof. 

27. The benzoyl cfttor;cf© ds- rvatives and saiss thereof according to any cm of Claims J 2 to 20 wherein Y of the formula 
{13} is CI. 

2S 3+ j»v hforida 3rivatjves represented by ormuiae 18-1) to 3) 




(18-1) 
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{18-3} 

and sails teed 

29. A preparation process oS a benzoic acid derivative represented by the formula (9) which comprises the step of 
eacttng ~ -o snd 3-pyridirieme!hano! with N.N'-csr&onyjdiifrssda^oSe or phosgene without 

protection. 



